Lagoon by a restricted 2.4 km long channel. Itaipu Lagoon is connected to the sea by a narrow and shallow canal. The size of this lagoon is relatively small, with 2 km 2 of surface area, and mean water depth of 1.2 m with mean tidal range of 30 cm. Salinity can reach close to 30 PSU and the flushing halflife is one day, with quick water exchange with the sea via a tidal channel (KJERFVE & KNOPPERS 1999) .
Untreated domestic effluent input, deforestation of marginal habitats, and landfills are the main anthropogenic actions in the area.
Crabs were collected on a monthly basis, from July 2006 to June 2007, by digging the sediment enclosed in five 0.25 m 2 areas, with a spade, at low tide in the muddy-sand sediment of a small mangrove stand of Laguncularia racemosa (GAERTEN 1807).
Individuals were sexed according to the morphology of the abdomen. Monthly, the chi-square test ( 2 ) was performed to assess significant deviations of the 1:1 sex ratio (p < 0.05). Carapace width (CW) was measured to the nearest 0.01 mm with a digital vernier caliper and individuals were grouped into 10 CW classes of 2.0 mm. Crabs of both sexes with CW smaller than the smallest ovigerous female observed were classified as juveniles (KOCH et al. 2005 , LITULO 2006 .
The period of time when ovigerous females were found in the population was referred to as the breeding season and was used to estimate the reproductive period over the sampling period (LITULO 2004 , LEME 2006 . The size of females at onset of sexual maturity was calculated based on the percentage of mature females by CW classes. The logistic adjustment, where the size at which 50% of the females (CW 50% ) are mature, represents the size at onset of sexual maturity (MUIÑO et al. 1999 , KOCH et al. 2005 .
Monthly fecundity was estimated by counting eggs by the volumetric method, using a total volume of 30 ml and subsamples of 1 ml (DÍAZ et al. 1983 , COBO & FRANSOZO 2003 . Oneway ANOVA was employed, before testing the normality and variance homogeneity assumptions, to compare fecundity across seasons.
The ovigerous female percentage (OP%) was calculated for each month. Relative fecundity (F'), eliminating the size effect, was calculated for each season by the formula F' = 1/n ⌺ EN/CW b (PINHEIRO & TERCEIRO 2000) , where n is the number of ovigerous females in the month or season, EN the egg number, CW the carapace width and b the angular coefficient of power function in the EN/CW relationship. The reproductive intensity index (RII) was also calculated for each season by multiplying OP% times F' (PINHEIRO & TERCEIRO 2000) .
Twenty eggs from each ovigerous females were randomly picked up to measure egg diameter under a stereomicroscope coupled with a millimeter scale. Three stages of embryonic development were characterized: Stage I (initial) -freshly extruded egg mass sponge with an orange colour due to a large quantity of yolk, no signs of segmentation and the egg appears as a ball of cells.; Stage II (intermediate) -incubation at its halfway period, the sponge has a light brown colour tending to grey, the compound eyes of the larvae are visible and the embryo occupies 1/3 of the volume of the egg. -the larvae are a few days from eclosion and are totally formed, the sponge is dark brown tending to black and little yolk is left (LITULO 2005a) . One-way ANOVA was performed to compare the size among the three stages (␣ = 0.05). The crabs were classified in five molt stages according CASTIGLIONI & NEGREIROS-FRANSOZO (2006b): a) recent post-moltflexible carapace without calcification; b) advanced post-moltbegining of the calcification, breaking carapace, but more resistent; c) intermolt -carapace totally calcificated with hard consistency; d) pre-molt -presence of a new exoeskeleton internally to the oldest and appearing of molting lines in the pterigostomial region; e) molt -exactly moment of the change or the leaving of the crab to the old exoeskeleton. The molt stagies were agruped in recent molt (a, b, d and e) and intermolt (c). The molt activity was analised over the year seasons and by CW classes.
RESULTS
A total of 915 crabs, 530 males and 385 females (76 ovigerous), were sampled during the study period. The males, females and ovigerous females were most frequent in the 10.0-12.00 mm CW class (Fig. 2) . The CW of males (mean ± SD: 10.43 ± 2.64) was statistically different from the females (mean ± SD: 9.42 ± 2.45) (Student's t-test = 5.68, p < 0.05). In all months except for January, May and June 2007, the sex ratio was statistically different from the expected (1:1), males being more frequent than females (Tab. I). maturity estimated was CW 50% = 6.1 mm (Fig. 4) . This measure represents 33.8% of the CW observed in the largest ovigerous female sampled.
Egg diameter ranged from 0.2 to 0.28 mm (mean ± SD: 0.24 ± 0.01 mm). The size of stage I was significantly smaller than stages II and III (F = 5.04; p < 0.05) (Tab. III). The initial stage was also the most frequent over the sampling period (Fig. 7) .
The frequency of crabs in molt activity over the sample period was smallest (26%) than the frequency of intermolt crabs (p < 0.05). Along the seasons, intermolt crabs were also most frequent than those in molt activity (p < 0.05) (Fig. 8) . Within CW classes, males in intermolt occurred in the second class, whereas the females occured in the third one. 
DISCUSSION
The different reproductive strategies of decapod crustaceans are the result of a coordinated action of exogenous (e.g. temperature, food availability) and endogenous factors (e.g. gonad development period, eggs incubation duration and releasing of larvae, age of attaining sexual maturity). These factors exert influence on behavior, maturity, fecundity and reproductive period in fiddler crabs populations (SASTRY 1983) . The temperature at Itaipu Lagoon seems to favor adequate conditions over all year long to social behavior, feeding, gonadal maturation and egg incubation. However, other features of this coastal lagoon seem to have critical influences on the fiddler crabs. The mangrove stand where they live may not supply adequate amount of food because it is very small and little productive. Furthermore, the small size of the mangrove does not provide shadow for crabs during exposure to critical temperatures in the warmest periods of the day, given that the crabs remain much time enclosed in the burrows in order to prevent desiccation. As a result, less time is dedicated to agonistic behavior and/or feeding (TEAL 1958 (MOHKTARI et al. 2008) . This difference in size could indicate that females invest less energy in body growth, transferring greater amount WERNER (1972) , in mature marine crustaceans, a deviation from the expected 1:1 sex ratio seems to be the rule rather than the exception. In the present study, there was no indication for sexspecific distribution or for reduced catchability of females, factors that can increase the sex selectivity. Therefore, other features of the population biology of fiddler crabs may account for the observed male-biased sex ratio, such as differential growth, different maximum sizes and mortality rates (MOHKTARI et al. 2008) . Differences in the biology among the sexes, such as differential investment in the reproductive process, survival in the recruitment and exposure to predators seem to explain the male biased proportion (AYRES-PERES & MANTELATTO 2008).
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The latter is linked to the sexual dimorphism of fiddler crabs. Male crabs, because of the large size of one of their chelipeds, have more success in escaping from predators than do the females. Due to those morphological differences, males can shed their large claw when attacked and have a higher chance of escaping from predators, thus increasing their survival (KOCH et al. 2005) . In Itaipu Lagoon, the possibility of predation by birds is high all year around. Male-biased sex ratio, according to AYRES-PERES & MANTELATTO (2008) , can be a strategy of fiddler crabs, enabling females to copulate with several males along the reproductive process. In such way, retaining greater amounts of sperm, the females can produce new oocyts without copulating, decreasing expenses with energy and predation risk (LEME 2006). GEISEL (1972) points out that sex ratio imbalance is typical of fiddler-crab populations that live in unstable environments (such as Itaipu Lagoon, which suffers high anthropic influence), because the animals are not behaviorally or physiologically adapted to such environments.
The reproductive cycle of U. rapax in Itaipu Lagoon, as in other species of this genus occurring in Brazil, was continuous, with peaks during the spring and autumn. The occurrence of a more prolonged reproductive cycle in species living in the tropics and subtropics is commonly related to the permanent availability of food, and benign environmental conditions that do not constrain gonadal development or larval release (CASTIGLIONI & NEGREIROS-FRANSOZO 2006b). In temperate species, the low temperature is the main factor responsible for a shorter reproductive period, in some cases promoting hibernation, which stops or slows gonadal development (CRANE 1975) . Temperate zone species reduce their metabolism in the coldest seasons, as verified by VERNBERG (1959) , by recording their oxygen consumption. Therein, the author concluded that the U. rapax population inhabiting the temperate zone of Florida consumes less oxygen when temperature decreases at significant levels. On the other hand, the tropical population of U. rapax from Jamaica, in the same work, did not differ significantly the metabolic rate along the year in response to constant temperature all year round. In temperate populations, when the temperature decreases below certain level, the crabs change their behavior and less time is allocated for foraging and sexual activities. Therefore, the crabs are not provided with sufficient energy for reproduction and remain reclused in their burrows. Moreover, gonadal development is also directly related to temperature. It works as a catalytic agent, accelerating processes that lead to the formation of gonadal tissues and its maturation (LIMA et al. 2006 ). For THORSON (1950 , pelagic conditions favorable for larval release are the key factor for the maintenance of a continuous reproductive cycle in marine organisms. Ideal food availability and temperature for the larvae means less time spent living in the plankton, due to its faster development, which diminishes the high risk of predation represented by the planktonic phase. Due to favorable environmental conditions over the year, populations of fiddler crabs that live in tropics and subtropics tend to have a wider reproductive period in comparison with those that live in temperate regions (Tab. IV). A continuous recruitment should be the result of the continuous hatching and also of the favorable conditions over all year for the planktonic larval development, characteristic of tropical regions. Occurrence of juveniles is more intensive in months after high reproductive activity, as may be seen by the shift between reproduction and recruitment peaks (Fig. 2) .
Comparing the size at onset of sexual maturity estimated for the U. rapax females in Itaipu Lagoon (CW 50% = 6.1 mm) with the other sizes calculated for the same species in other localities of Brazil, it may be supposed that this population attains maturity precociously (Tab. V). The size at which fiddler crabs attain sexual maturity is influenced by food availability, population density, temperature or the interaction of these factors (CASTIGLIONI & NEGREIROS-FRANSOZO 2006c; BEZERRA & MATTHEWS-CASCON 2008) . In the present study, the population of U. rapax does not inhabit a typical mangrove area and, because the low productivity of the mangrove stand, it does not make use of a rich and abundant food source. The aforementioned environmental characteristics probably contribute the most to the early maturity in this population.
Concerning fecundity, the number of eggs produced is species-specific, varying widely in relation to latitude, habitat structure, and food availability (HEMNI 2003) . In Brazil, COLPO & NEGREIROS-FRANSOZO (2003) and CASTIGLIONI & NEGREIROS-FRANSOZO (2005) observed that the fecundity also varies between populations of the same fiddler-crab species that inhabit sites with distinct environmental conditions in different latitudes, even in narrow latitudinal gradients, suggesting the interference of habitat in the brood size. The average estimated fecundity for U. rapax in the present study (4,984 eggs) is much smaller than that estimated by GREENSPAN (1980) (28,500 eggs). The low fecundity of U. rapax in Itaipu Lagoon could be a consequence of the harsher environmental conditions that induce reduced population growth (mainly because the low food supply), leading to a small fecundity. Given that the size of the crab determines, in part, the number of eggs, the fecundity is lower in those cases. Therefore, fecundity and animal size in those crabs are directly correlated, with larger females exhibiting larger broods than smaller ones (HINES 1982 , HARTNOLL 1985 . According to HENMI (1989) , ovigerous females of fiddler crabs, which do not stay inside their burrows and emerge up to the sediment to feed, get sufficient energy to produce larger broods than those that stay in their burrows. On the other hand, egg loss is higher than it would be if they remained inside their burrows, without the risk of desiccation and exposing eggs to stressful conditions. In this study, the reduced growth and the small number of eggs produced seems to be the most reasonable explanation, given that none of the ovigerous females were seen outside their burrows. Uca rapax in Itaipu Lagoon produces small broods over all year. Females with eggs in all embrionary stages were included in the method employed to On the other hand, the great majority of ovigerous females analyzed were in the first stage of development of their eggs. After hatching the eggs, the females probably go to the sediment surface and restart the foraging activities, getting energy to produce a new brood. Table VI illustrates the average fecundity of several species of Uca in different localities.
The majority of terrestrial crabs display greater reproductive effort during the warmest months of the year. As mentioned before, it happens because temperature works as a catalytic agent, accelerating physiological mechanisms associated with gonadal development (LIMA et al. 2006) . The F' and the IIR values obtained for each season of the year in the present study corroborate this hypothesis, since both were larger in the summer and smaller in the winter.
Concerning egg size, their growth during embryonic development may be related to insufficient yolk reserve and to FIGUEIREDO et al. (2008) concluded that egg volume increasing during embryogenesis is correlated with the increase in egg water content, concluding that such increase during development was mainly due to water uptake by the embryo and/or retention of metabolic water from respiration. This author encountered eggs in U. rapax females ranging from 0.246 to 0.294 mm, values closer to those observed in this study (0.20 to 0.28 mm). The knowledge of egg size is important because it influences fecundity. Females that bear large eggs tends to show smaller fecundity than those that bear small eggs (FIGUEIREDO et al. 2008) . The predominance of the first embryonic phase in Itaipu females may have two different explanations, the first concerning the possibility of egg loss during the incubation period, due to desiccation and stress (HENMI 1989) , and the second due to a slow embryonic development. The first hypothesis is more reasonable, given that slow embryonic development is normally associated to low salinity (LIMA et al. 2006) , a fact that differs from the conditions of Itaipu Lagoon. In relation to the molt cycle, COSTA & NEGREIROS-FRANSOZO (1998) Callinectes danae Smith, 1869 , COBO & FRANSOZO (2003 Goniopsis cruentata Latreille, 1803 and CASTIGLIONI & NEGREIROS-FRANSOZO (2006b) U. rapax, found that the highest molt activity occur in juvenile crabs and that the molt activity decreases after the puberty molt. This is probably related to the investment in the reproductive process, since the beginning of the reproductive activities lead to a decrease in the growth rate, especially the females that stop the growth when bearing eggs and, consequently, stop the molt activities (CRANE 1975) . The frequency of U. rapax in molt activity in Itaipu lagoon (26%) is higher than those populations studied by CASTIGLIONI & NEGREIROS-FRANSOZO (2006b) in Paraty coast, southward Itaipú lagoon (12.8%). However, those differences could be attributed to sampling bias, since only the crabs conspicuous on the surface of the sediment were collected for those authors.
Some population and reproductive aspects of U. rapax population from Itaipu Lagoon, such as a male-biased sex ratio, low size, precocious maturity and low fecundity average, seem to be adaptations of the species to live in this environment. The existence of a continuous breeding season and juvenile recruitment in Itaipu Lagoon are evidences of the plasticity that enables U. rapax to live under diverse environmental conditions. The review about population and reproductive features provided herein and the results obtained from the studied population show that: a) these features are species-specific and also vary in relation to latitudinal range; b) the environmental conditions can be responsible for important changes among populations of the same species.
